(19)03|£H»l¥rt' (JP) 



(12) 



4t ^ ^CA) 



(IDI^fffflH^S^ 
i^^2000- 517462 
(P2000 - 517462A) 
(43)4i«B ¥J«12¥l2fl 260 (2000. 12.26) 



(BDlntCl.' 
HO IB 
CO 8 J 
GO 2F 
HO IM 



1/06 
7/06 
1/15 
8/02 
10/40 



F I 

H 0 1 B 1/06 
C 0 8 J 7/08 
G 0 2 F 1/15 
H 0 1 M 8/02 
10/40 



f--?3-r(##) 

A 
Z 

P 

B 

^JHilteiE^* m (^ 20 H) 



(86) m>ti\mB 

(86) HlSailS»^ 

(87) B1S^B8II# 
(87)BIS^giB 

(31) fijfeffi£!B#^ 

(32) «56H 

(33) flIjtclS^3g@i 
(81)|gJgB 

DK. ES, F I, 



1fH¥10-509370 
¥J«9¥8^ 7 0(1997.8.7) 
¥«11¥2^ 8 0(1999.2.8) 
PCT/EP9 7/043 0 5 
W09 8/0 7 1 6 4 
W^mO^ 2^190 (1998. 2. 19) 
196 32 28 5. 5 
¥;*8^8^ 9 0(1996.8.9) 
(DE) 

EP(AT, BE, CH. DE. 
FR, GB, GR. IE, I T, L 



U, MC, NL, PT, SE), JP, US 



(7i)aHA 7^3L>v''{x ' u-y— 5" "y>h-7'^ 

H-f!ya»««lH5* 65926 79>i' 

• TA • V-f > 

y^^vsmmmj" — ^71034 ^v-^^y 
Y'^VTmmmr — 71253 -^r-r 

fe 9 

(74) A #31± 051- 5 «) 



(57) 

*0. -tLTl o-»s/cmK±<D:/ah>^^^*;t 



(2) 



^m. 2000-51 7462 



8. miMiz^^-t^mm^m^^ti^- B (om) 2. -S03M. -posmi*) 

L<I*-P03M2. -COOM, *feli-C FzSOaMST-feU. CCTMIiH 
. Na. K. Li. Ag. Cu, Ca. Mg. ^fzitB aX$>^Z.t^^^m^t 

^nxi^t£L^-^ij^-x$>^z.t^^^mt-r^. is^iii -^sM^tjiKt^biht 
10. mtimmmt}m'^^mit'^'\ii}x$>^:it^nmt-r^. %mm^--8(D 



(3) 



2000-51 7462 



^=¥-^v-jum. ij)m^j-)vm. -r>K-;us. -f v^rvK-^us. vtKP 
4, s-v^t KPbr^y-;u». 1. 2. 3-5^+-y•v7V'-;^s, 7^-tf>s 

, 1, 2. a-f^Tv^TlZ-^US. 1, 2, 4 -5^TvTl/-;U». 1. 2, 3 

- h u 7 y-;us. h u 7 y-yum, 1 , 2 , 4 - K'j 7 y-;u», h 
^y-;u». \f.u-)vm. ep«jv>s. *fc(it:^y-;us^^t?c<t^!t?siti 

1 (Oii'Vj:<<i:'t)LN<!:-:PlciBK<D7^P 
'CTjm.2 5 0*C<D;aSlC^3l^TSt^lC}gj|^l!^i^'5C<!:^^t#^<i:■r-5. ^^3S 1 IC 
1 4. 4 0 0°C^T'iAfi*)lC$^T'S>'5ii^ll1 ~ 1 1 <D'pfj:< thUt^lZt^m 

^xm^i^^izt^nmtf^. m^m^ 4iztim<Dm(Dmmyimo 

1 6. mmmmt^mm^^'^^Lxfji^m^. mmm^^^Lxtji^mm^ft 

^xm'i^j-r^^Lt^nmt-t^. mmM^ 4 {zum(Dm(Dmm:fjm, 



(4) 



2000-51 7462 



o 

1 oQx:^mxxmm\z^^x^^zfu\^>mwutsi-siM\z^ionx\.\^, u 
-^mt. m2o o'c<D}^mizioi\x<D^mmfj:zfo[->mmmt:m-r^o Th. 

DippelH.Solid State Interionics, 1993 
, 61, 41 ;K. D. KreurU, Chem. Mater., 1 996, 8 

. 6 1 0 - 4 1 o Mi^'f-mmnmm ( p e m s > tttmuxyu h>mmm<Dm 
A^ctij<gtN/ci6. m^mm^fc ^ji±mm (w/kg) :B^z^mitLwmmrcui±m 

it (mobile use) (Dr^)i><omm^^X<DZfn h UT(7)f^ffl 

®{^ffl*)*Pt)tlTU'5 (KreuerH. Chem. Mater.;Vol. 8 
. No. 3, 1 9 9 6. p. 615 ff). U;0^U7S;5«b. cne>(7)m'4T(i 

7tiJtt*^fccfct^¥fi<*li^^ciJtt»$li. $e>(Cf£l\. W. Don I t z, IT 
Fuel Cells for Mobile Applications, S 



(S) 



if#S2 0 0 0-5 1 7 4 6 2 



US, Requirements and Future Applicati 
on PotentialJlProc. Of the 11th World 

Hydrogen Conference, Dechema, Stuttgar 

t, 1 9 9 6, p. ^ 6 2 3. m^f)^^^jk^(Dzfa[>>mm^mj6f'^mMnmm 
(PEMs) it. m^mmm d o or jut) izt5{,\xmi^:/ah>mmm^m 

. mXlt. ^;U7;U:tP'fk7H'JT-$#^UT;S-5Do wM(iMSTO. 1-0 
. 2 S/c m(Dfe^^^W'^'S(G. A. Eisman, Journ. of P 
ower Sources, Vol. 29, 1990, 389 — 398)o 

±pgA«i^i 0 o'cic^ypssti-s. :i(D±m=&m-rt. m<Dm.7^f)^f&z.ij. 

o S. GottesfeldH. Polymer Electrolyte F 
uel Cel I Model, J. Electrochem.Soc, 199 
4, 141, L46-L5 0o 

»ig(i<i:'t)ic/j\$-r^'5. 'fg;sicfct\T. z.Hib(omtm^uzfu\->mmm^ 

m^mt^ifi. -^mz^ 0 0'C^S;^-5;SJgT'li^)*U$^T:•;^ci:l^o 
^»(c J: ^IA»(C>14 {yX\t^mzm^X$>^zru h ^ c <!: ^ a 6*J 
1 ~9 9««%v »Sb< li 1 0 7!iS9 0S«%. !t#lC2 0 7!iS8 



(6) 



2000-51 7462 



. C(C>Sig|Bffl-C 1 0-5s/cmJU±. mz^ 0-3s/cmJU±(^)yp 

o 

m^'FmT^v^- i^i^wt:f3:^) ^izw^LT^iK i&i^^m<Dmi±^n^. 
^mBmmmoy^tbiz. m'^=f-m.(omtit. !f#ici ooog/mo \<i:^j:i^^ 

t^. Ji?*U<(i2 0 0 0 g/mo I U :^^l^5)•^fi^W■r'5^T'$)^„ 

. 0|J^(S- S O3M. -P03Mi^)U<ld;- PO3M2. *fe(i-COOMT'S)U 
. CCTMIi. H. Na, K. Li. NH4. Ag. Cu. Ca. Mg. ^fzlt 
B aTife-5. 

U < 7 P -fb© J; ^» lci§/\ P y Xk^ n)£:fltfl*jei7t^ U V -fi, $ e> (C7t^ 'J 

-/U:?^ Kill. 7t^'J^x-^>^+v KP,J'd:e>t/(CCtie)(07HU v-ISX)^b(DWi 



(7) 



2000-51 7462 



<(i-P03M2). *yS:li:^;U?K>^» (-COOM) lcJ:oTM^$nfe*ta 

2|5:^B^O:7^P h>^f*lC??^E-r-5. 1 OOOg/mo I lUT, Jf^KliSO 
Og/mo I ]UT©5i'^«^Wr-5mFiEi£^J'«OKIi, H9iHM^14(D^fS©<fc 

O3M. -P03M2s -COOM. -B (OM) 2^ *^li-CF2S03M (M(i 

mmm * ^ «/\ □ <f>it^mmit^mm& c c -e<£ ^ -r c t u i \. !f# ic 

> m^lts p- h;UX>;^;U7|N>K. ;f-^)V7.)Vi\zym. *>b(ihU7;U^Ppt 

^^9m^tt^(oiti^\z. mii=f-m(D^mint{:i.. 4#ici ooog/mo i«t 

y:^^tN. <i?^U<IS2 0 0 0 g/mo I cfc^J::^#t^5^^s^Wf '5't)<Z)T'^)'5 



(8) 



2000-51 7462 



. C2H5. C6H5. nC4H9. t-C4H9. C6H4-CH3. CFsT'^^o ) 

jus. ^+-y-v-;us. :^;u/'<y-;us. ^rvK-^us. -ry-r> K-;i/». i> 

^-vf^Ty-^us. ^yx-f^t^^y-^us. -rsyyuv^^s. -r>^y- 
;us. 4, KPbf^y-;us. 1, 2, 3 -:4-4^-y->f7y-;us. 

1, 2. 3-^7iyT'/-Jm. 1, 2, 4 -5^7vTy-;US. 1, 

2, 3-h'j7y-;us. ^>y h'j7y-;ug. i, 2, 4 - bVT'j-ji^m 
y-;k 7t^'j^>y^+-y-y-;i., 7f^'j^>y5^7y-;k *>b(i7K'jT^u;u 

T. »^U<(i5 0 0 g/mo I lUT(D5i^^fi^Wr-S<fc^/j:i^1±W*4TS>§, 



(9) 



2000-5 1 7462 




(iCtt'XIi. O. S. NHT&IJ. Y(i. N. NR' U . R tt, CH3 

. C2H5. C6H5. nC4H9. t-C4H9. CN. NO2. F. CI. Br. I 
. C02R\ S03R\ C6H4-CH3. CF3. C6H4-R' T'^U. R' it. 
H. CH3. C2H5, C6H5. C6H4-CH3. CF3, C4H9-efey. Me(i. 
CH3T'fe^. ) 

:*:^B^(DyP h>!»f*li. 17^S9 9SM%. U < (i 1 0 T^S 9 OMM% 

o°c. ji?sL<(i2 o°c7bsi 0 o''cmm<D}^mx\ mm^^rzitmmrj: i^T' 

S^f-S C <h IC J: o Tf# e>tl-g). 

7t^:t4^->h\ h>»ux>*3cfcj/7kT'^^. jji'^?5:e>ii. tdiejgiiii. mivmpLim 

fl (C ct o T^5&-r -§) C <h t)^X^ -5) o 



(10) 



1#S 2000-51 7462 



}^mmm{zt>rci^x. ifi-^u<\t+4 o o'c^xoi^m. ^^ics 07^352 5 o*c 

. :^mM<D^n ^>mi^lt. !t#(Cl 5 0 W/k get U;^^t^. <t?*U<lil 9 0 

izm-r^o 

(Dfctb. mmit^&^-\Lj\^. ^^izmrm=,ik^rcitmmmm. ^i^izit-^km^iii^rz 

(ixu^ ^n^n5.y^^^ xyiy-^ izisi\xmm^n^(Dlz^^lzmi^Xi\^. 



Ji~-7^>>t-^-ir >-Vflg(Ho8tatec®. Hoechst AG) 
XJU/t^V-fkH ostatec (PEEK. XA7\Kyitm7 2. 5 %) <D/1$ 4 



(11) 



2000-51 7462 



OMmMA<S<*=Ktr^y-;k -fS^y-^k i^fcli^>X^ 5,^v-Atmz 

0 0-11 o-cc^sjgic^n-s. mmm^it'^momp^^om-rji^nsi^mm.r 

2 0 0t:iCfcl\Ts n A^ST-fe-S^rayy-^HC-DUTIiO. 015S/cm2 

oonc^^^^T, nffie. zT^^-s-f s^V— ;kcoi\ti*o. OlOS/cm 

190lCtCfeOTs nX><7T'^-5^5^y— ;HCOl\Tf*0. 016S/cm1 
30°ClCfct\T. nX)^"9-e^-5-f 5yy'-;HCOtxT(i0. 010S/cm20 
O'CICfcOT. 3T:•&-g)e^V-J^lC:Pt^T(±0. 0 2 0 S/cm2 0 

0''ClCfc^^Tv n;&^5T'^^^>X'('$^y-;KCOOT(i0. 0 13S/cm 

(ll«Gf?lJ 2 ) 

:^;U7 7 — 'J^U^A^V 1 0/9 0(DtJUJ:tl: J;<;g-tf t>n-&, ;Fb 

^if^li, 150'ClCfcOTO. 0 5 4 S/c m(Oea»$^^-r, 
(^SiSlJiJ 3 ) 

■j-y^Amt^^>X-( 0/9 0(Dt;UJ±T'J;<;l-tf bn-g). >M 

^#|(*, 2 5 O'ClCfclXTO. 0 5 4 S/cm(DBmm^7r:-ro 

mtTy^=E> (V) (3 2 OmVg<7)^®«^Wr^) ifi^^X-^ ^^^J 



(12) 



2000-517462 



2/3(0t;UJtT'<i:<S-tfe>tl'5. 170^|CfcOT0. 0 0 5 S/cm 

MiJCU m X 




2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 



(1000/T)/K 



(13) 



2000-51 7462 




(14) 



2000-51 7462 



CiiaiB] 0^8^130(1 998. 8. 1 3) 

^z/y^fcitm^\^<ofst^^^uxrj:v. mtimi^mmt i o o o g/m o i m 

T??«U. ^UTH{IiEiaS14***4«9 9 7^S1 a«%0«-e??^EU. MO4 0 0'C 
*feli/^P<^>'^k^nTl^/d:t^fiifl*]5l^7K'J^-, y x'-mfet 

6. mtimizn^-t^-^mn^m^&t)^- B (om) 2. - SO3M1- poaMit) 

b<(i-P03M2» -COOM. ^;t(i-C F2- S OaMSTS)^ . cc-CMli 
Na, K. L K Ag, Cu. Ca. Mg. ^fzitB aX'&^Z t^W^t 

t^. iS*ii4*fc(i5<ou-rti*McigK©:j^p h>?»<*o 



(15) 



1#S 2000-51 7462 



8. H5ispi4«*4A«-r$yy-;us, tf^;u^syy-;u». tr^y-;us. :t 
^v-v-ji^m. ^>\^-jm. -fv-oK-^us. vtKP^ 

;US. 1. 2, 4 -5^7v7V-;US. 1, 2, 3-h'J7V-;US. ^>V^h 

UTy-;u». 1, 2. 4-h'Jzy-;us. 7"i-^v-;us. tfn-jus. tr 
1 0. mtimtrnmrn^m-'it^. mm^^rcit. mmrj:^i^mmr.i:ux'-4 o 

°C7^S2 5 0°Ca)}SJg(Cfct^TSt^(C^gM^-t^•5c:<i:^!^#f^<^:^-5. W^Hl IC 



(16) 



2000-51 7462 



INTERNATIONAL SEARCH REPORT 



No 



PCT/EP 97/94395 



A. CLASSIBCAnON OF ^BJECT MATTER 



AeooKfinq ta IntamAflcmi PMltit Ctoaflfaatton (IPC) or to both naftood cja—iScafao ajid IPG 



Mniraum dDourmnlBtion a» voh»d (elatwf}oalion«)Fii«mfDllowad bv <ltt«ifcafiPo WYnhdM 

IPC 5 HOIB HOIH 



(taeumMilefion MAnhod othcriian RHnumirndKiintntBlionto Iho •xtcnttbal njcft doeunwili «i» btdudsd to fli> liM n«nM 



EtootioaiodatalaMoonMltBdduiinattw 'nUniationBlMarBh(iMniaordAtAb«M and w»wrapf»cliul,«Mfeblarm>u»*^ 



C. DOCUJUENTS CONSDERED TO UE AELEVANT 



WO 96 13872 A (CASE WESTERN RESERVE 
UNIVERSITY) 9 May 1996 
see the whole document 



I- 9, 

II- 17 



FurtiArdDcunwnbiarafatedintfM esnftiu«tioftof boKCl 



P^ani fsrniV m»nnb«€» ai* frsled in encwx. 



* Special eiftegafw« of dotufn«n(s : 

'Ak* doeUTTMit d*f intng tha fl«n»r«l «Ui« of Um lutwhich not 
conftktcrvdtobeot panicuter letevAnce 

'E* ««iiArdaouin«r4bi4piid[sKedDn «r after <h« rktamationfli 
fifing dnte 

*L' dOeurriMil wrhbh may thrxm doiista on priority cldim(a}or 
wf>iei) i» «ft»d to •stsbBah <h» pwMoab'on d«t« of another 
cltatJ0norether«peQial lemon (b» speeWcd) 

*0* doeumBntrvtenfrig lo on oral diieleMii». ufte, MhbAien or 
otharmoflra 

'P* dpeumntpnbfe'shsd prior lo thfl mtarnotianol lltitg date but 
fatar lian ttie prbrfty d&le oldsifed 



T laimt docvmont publwhad after ttm iatemetional fling date 

or pnortly date «nd not In confM with ih* qppfoHibn but 
cited to undtfstintf tho pitno^b or tbooiy undortytna the 



or dettjiimitofpartoularr«tevanc«;thftDlainMd riTentnn 
can net bo eon Mtnd mval or cannot bo eondduod to 
inmK/* an im/oat«f« alep wrMotho doounwr« m lakon akm 

*Y* dDajfncrtorparfoularrolav*r»*;thftolRimad hvondon 

cannot bo ponaidond la bwolv* an tavoatka tttp whaa ho 



imnft, nidi oomtitafllfoiibeing obvleus to a person Mied 
Inttioftit. 

'A' cfeoumant mtmbar of ttio tama patent fendly 



Oat«of theactial compblnn crtholnlemalional »«afcli 



13 Wovember 1997 



OaSe ot maiine of Ihi htamatbnal aeatch fCfMit 

- 1 12. 97 



ttibg addr««o of the I8A 

EuropeBTi Patent Office, P.B. SAIB P^anltaan 2 

TeJ. (t-aVTO) 340-1040, r I. 31 6S1 eponl 
Fax:H-S1-70»34O-3O1S 



Orouot^ H-C 



FbonPCTASMZlO |<ecoqd«!weU puiy 1892) 



(17) 



2000-51 7462 



INTERNATIONAL SEARCH REPORT 



\ntm Mtti AppHeauoo Mo 
PCT/EP 97/04305 



&<Oonlinuallon) OOCUBBENnSCONSIDEREO TO 86 flELEVANT 



Oah9«ry< 



Oiblbn af dsouimf^, vrilli bidi«fldnn,whet* Apptvpilate, «f tlw mimnt pHwipw 



fKBtmeit tD otAim No, 



P.X 



DATABASE INSPEC 

INSTITUTE OF ELECTRICAL ENGINEERS, 
STEVENAGE, GB 
Jnspec No. S478642« 

WAIHRIGHT J S ET AL: "Direct methanol fuel 

celU using acid doped polybenzimidazole 

as a polymer electrolyte" 

XP002G46696 

see abstract 

& 

lECEC 95. PROCEEDINGS OF THE 31ST 
INTERSOCIETY ENERGY CONVERSION ENGINEERING 
CONFERENCE (CAT. N0.96CH35978) , lECEC 96. 
PROCEEDINGS OF THE 315T INTERSOCIETY 
ENERGY CONVERSION ENGINEERING CONFERENCE, 
WASHINGTON, DC, USA, 11-16 AUG. 1996, ISBN 
0-7803-3547-3, 1996, NEW YORK, NY, USA, 
IEEE, USA, 

pages 1197-1111 vol.2, 

DATABASE WPI 

Section Ch, Week 9727 

Oerwent Publications Ltd., London, GB: 

Class A2S, AN 97-292211 

XPQ0204&699 

& OP 09 Dd7 510 A (NIPPON GOSEI GDHU KK) . 
31 Harch 1997 
see abstract 

DATABASE INSPEC 

INSTITUTE OF ELECTRICAL ENGINEERS, 
STEVENAGE, GB 
Inspec No. 527146G, 

SAMHS S R ET AL: "Thermal stability of 

proton conducting acid doped 

polybenzimidazole in simulated fuel cell 

environments'' 

XPQ02046697 

see abstract 

& 

JOURNAL OF THE ELECTROCHEMICAL SOCIETY, 
APRIL 1996, ELECTROCHEM, SOC, USA, 
vol- 143, no, 4, ISSN 0013-4651, 
pages 1225-1232, 



I- 9. 

II- 17 



1-9, 
U-17 



I- 9, 

II- 17 



Fonr. PCT/&A/210 (ccnHnutfkn al aec»nd ihecf) {July 



(18) 



4$ a 2000-51 7462 



INTERNATIONAL SEARCH REPORT 



Intfii jfwi AffillcailonNo 

PCT/EP 97/64305 



cicontmuattan) docuhbttbodnsidereo to be relevant 



CSaliM of rfoouiiunl, wih iRciDalloii.wtMr» wn^risto, dt Sm tefavankpanagM 



A.P 



DATABASE INSPEC 

INSTITUTE OF ELECTRICAL ENGINEERS. 
STEVENAGE, GB 
Inspec No. 5734382, 

WANG J -T ET AL: 'A H/sub 2//0/sub 2/ fuel 

cell using add doped polybenzimldazole as 

polymer electrolyte" 

XP002046698 

see abstract 

& 

PROCEEDINGS FO THE FIRST INTERNATIONAL 
SYMPOSIUM ON PROTOfi CONDUCTING HEMBRAHE 
FUEL CELLS I, PROCEEDING OF THE FIRST 
INTERNATIONAL SYMPOSIUM ON PROTON 
CONDUCTING MEMBRANE FUEL CELLS 1, CHICAGO, 
IL. USA, 8 OCT. 1995. 1995, PENNIN6T0H, 
NJ, USA, ELECTROCHEM. SOC, USA, 
pages 202-213, 

us 5 599 639 A (M.J.SANSONE & AL) 4 

February 1997 

see the whole docunent 



I- 9, 

II- 17 



I- 9, 

II- 17 



FofrnPCT/ISA/3tO (conliftUalKn d mBomi ahtot) (i«ty 1992) 



(19) 



*#S 2000-51 7462 



INTERNATIONAL SEARCH REPORT 

mioraitf Ion on potonl Imtly menberi 



Intii. inH AppUe«tJoa Ko 

PCT/EP 97/04365 



Paleni document 
oiled In sewch report 



WO 9613872 A 



dHta 



Patent f«miy 
memb&r<s] 



Pufafieatioti 
data 



09-05-96 



US 5525436 A 
AU 4017595 A 
EP 0787369 A 



11-86-96 
23*05-96 
G6-G8-97 



US 5599639 A 04-62-97 JP 9073908 A 18-03-97 



Fbnn PCT/BAQ: 0 (paM laniar anMx} {Mi «92) 



(20) 



4$^ 2000-51 7462 



02)mMm v-ri'-. 37tA 

K-f *>a»*t«3a7' 75446 'if^ -Ji^ 

K^^^a^ftfPaT' 72074 ^zL-t' 

>y>, i^jLb>(^y/\ 164 

i^-^ymnmrnv" — 65719 it^-y/\ 
-TA. — ^-o/N-rv — ->zLh 
^— fe 12 

(72)ieW« ^^•i';^, 3TtA 

i^'^ymm^mmT' — 65929 y^>^ 

yjUh» 3/N*X7U- 41 



